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  A  compound  for  inhibiting  the  growth  of  malignant  cells 
in  a  mammal  comprising  an  alkanediol  disulfamate  of  the 
formula 

where  n  =  6-8,  inclusive. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  compound   f o r  

u se   in  t r e a t i n g   m a l i g n a n t   c o n d i t i o n s   in   mammals   and  a  

m e t h o d   of  such   t r e a t m e n t   by  a d m i n i s t r a t i o n   of   s u c h  

c o m p o u n d s ,   n a m e l y   c e r t a i n   s u l f a m a t e   c o m p o u n d s .  

U.S .   P a t e n t s   3 , 9 9 7 , 5 8 5   and  4 , 0 7 5 , 3 5 1   a n d  

H i r s c h   e t   a l . ,   J .   Med.  Chem.  Soc .   24,  9 0 1 - 9 0 3   ( 1 9 8 1 ) ,  

d e s c r i b e   a  s e r i e s   of   s u l f a m a t e   c o m p o u n d s   h a v i n g   m a l e  

a n t i f e r t i l i t y   p r o p e r t i e s .   The  c o m p o u n d s   have   t h e  

f o r m u l a  

w h e r e i n   n  i s   an  i n t e g e r   f rom  0  to  8  and  X  and  Y  a r e  

h y d r o g e n ,   p r o v i d e d   t h a t   when  n  i s   1,  X  and  Y  a r e   h y d r o g e n ,  

l o w e r   a l k y l   h a v i n g   1-3  c a r b o n   a t o m s ,   p h e n y l ,   b e n z y l   o r  

p h e n e t h y l ;   R1  and  R2  a r e   h y d r o g e n ,   a l k y l   h a v i n g   1 - 7  

c a r b o n   a t o m s ,   p h e n y l ,   b e n z y l ,   p h e n e t h y l   or   c y c l o a l k y l  

h a v i n g   5-6  c a r b o n   a t o m s .   Compounds   s p e c i f i c a l l y   d i s c l o s e d  

i n c l u d e   1 , 6 - b i s - 0 - s u l f a m y l - 1 , 6 - h e x a n e d i o l ,   1 , 7 - b i s - O -  

s u l f a m y l - l , 7 - h e p t a n e d i o l ,   and  1 , 8 - b i s - O - s u l f a m y l - 1 , 8 -  

p x t a n e d i o l .  

The  i n v e n t i o n   r e s i d e s   in  i n h i b i t i n g   t h e   g r o w t h  

of  m a l i g n a n t   c e l l s   in  a  mammal  by  a d m i n i s t e r i n g   to  s a i d  

mammal  an  a n t i n e o p l a s t i c a l l y   e f f e c t i v e   a m o u n t   of  a  

compound   of  t h e   f o r m u l a  



w h e r e   n  i s   6 - 8 ,   i n c o r p o r a t e d   in  a  s u i t a b l e   p h a r m a c e u t i c a l l y  

a c c e p t a b l e   d i l u e n t   or   e x c i p i e n t .  

U n e x p e c t e d l y ,   i t   has   b e e n   f o u n d   t h a t   a  s e r i e s  

of  a l k a n e d i o l   d i s u l f a m a t e s ,   d i s c l o s e d   in  t he   p r i o r   a r t  

as  h a v i n g   m a l e   a n t i f e r t i l i t y   a c t i v i t y ,   p o s s e s s   a n t i n e o -  

p l a s t i c   a c t i v i t y   as  e v i d e n c e d   by  t h e i r   a c t i v i t y   i n  

r e d u c i n g   t h e   s i z e   of  t u m o r s   and  i n c r e a s i n g   t h e   s u r v i v a l  

t i m e   in  m u r i n e   s p e c i e s   i m p l a n t e d   w i t h   v a r i o u s   t u m o r s .  

The  a n t i t u m o r   a c t i v i t y   l i e s   e s s e n t i a l l y   i n  

h o m o l o g s   of   t h e   f o r m u l a  

whe re   n  i s   6 - 8 ,   i n c l u s i v e .  

The  a l k a n e d i o l   d i s u l f a m a t e s   w e r e   p r e p a r e d  

a c c o r d i n g   to  t h e   p r i o r   a r t   m e t h o d   by  r e a c t i n g   a n  

a l k a n e d i o l   w i t h   s u l f a m o y l   c h l o r i d e   in  t h e   p r e s e n c e   o f  

s o d i u m   h y d r i d e ,   as  i l l u s t r a t e d   by  t h e   f o l l o w i n g   p r o c e d u r e .  

A  57%  o i l   d i s p e r s i o n   of  s o d i u m   h y d r i d e  

( 1 1 . 8   g,  0 . 2 8   mo le   NaH)  was  a d d e d   to  150  ml  o f  

t e t r a h y d r o f u r a n .   The  s u s p e n s i o n   was  s t i r r e d   and  g e n t l y  

h e a t e d ,   and  1 5 . 8 4   g  ( 0 . 1 2   mole )   of  1 , 7 - h e p t a n e d i o l   i n  

75  ml  of  t e t r a h y d r o f u r a n   was  a d d e d   g r a d u a l l y   o v e r   a  

p e r i o d   of  90  m i n u t e s .   An  a d d i t i o n a l   25  ml  o f  

t e t r a h y d r o f u r a n   was  t h e n   a d d e d ,   and  t h e   r e a c t i o n   m i x t u r e  

was  s t i r r e d   a t   r e f l u x   f o r   f i v e   h o u r s .   An  a d d i t i o n a l   1 5 0  

ml  of  t e t r a h y d r o f u r a n   was  a d d e d ,   and  to  t h e   s t i r r e d   w a r m  

m i x t u r e   t h e r e   was  a d d e d   d r o p w i s e   a  s o l u t i o n   of   2 8 . 9   g  
( 0 . 2 5   mole )   of  s u l f a m o y l   c h l o r i d e   in  150  ml  of   t e t r a h y d r o -  

f u r a n   o v e r   a  two  h o u r   p e r i o d .   The  r e a c t i o n   m i x t u r e   w a s  

s t i r r e d   a t   r e f l u x   f o r   f i v e   h o u r s ,   t h e n   c o o l e d   and  t r e a t e d  

d r o p w i s e   w i t h   125  ml  of   w a t e r .   The  m i x t u r e   was  a c i d i f i e d  

w i t h   2N  h y d r o c h l o r i c   a c i d ,   and  t h e   o r g a n i c   l a y e r   w a s  

s e p a r a t e d   and  d r i e d   o v e r   a n h y d r o u s   s o d i u m   s u l f a t e .   T h e  

s o l v e n t   was  r e m o v e d   in  v a c u o   and  t h e   r e s i d u e   t r i t u r a t e d  

w i t h   e t h y l   a c e t a t e   to  g i v e   a  y e l l o w   s o l i d   w h i c h   w a s  

r e c r y s t a l l i z e d   f rom  an  e t h y l   a c e t a t e - h e x a n e   m i x t u r e   t o  



g i v e   2 2 . 0   g  of  1 , 7 - h e p t a n e d i o l   d i s u l f a m a t e   as  c o l o r l e s s  

g r a n u l e s ,   m . p .   8 7 - 8 8 ° C .  

By  e m p l o y i n g   the   same  p r o c e d u r e   b u t   r e p l a c i n g  

t h e   1 , 7 - h e p t a n e d i o l   by  a  m o l a r   e q u i v a l e n t   amoun t   o f  

1 , 6 - h e x a n e d i o l   or   1 , 8 - h e p t a n e d i o l ,   t h e r e   was  o b t a i n e d ,  

r e s p e c t i v e l y ,   1 , 6 - h e x a n e d i o l   d i s u l f a m a t e ,   c o l o r l e s s  

g r a n u l e s ,   m . p .   1 2 2 - 1 2 4 ° C ;   and  1 , 8 - o c t a n e d i o l   d i s u l f a m a t e ,  

t a n   g r a n u l e s ,   m . p .   1 0 0 - 1 0 1 ° C .  

The  c o m p o u n d s   d e s c r i b e d   h e r e i n a b o v e   w e r e  

t e s t e d   f o r   a n t i t u m o r   a c t i v i t y   in  m i c e   u n d e r   t he   a u s p i c e s  

of  t h e   N a t i o n a l   C a n c e r   I n s t i t u t e   ( U . S .   D e p t .   of  H e a l t h  

and  Human  S e r v i c e s )   f o l l o w i n g   t h e   p r o t o c o l s   s e t   f o r t h  

in  C a n c e r   C h e m o t h e r a p y   R e p o r t s ,   P a r t   3,  V o l .   3,  N o .  2  

( S e p t e m b e r   1 9 7 2 ) .  

The  c o m p o u n d s   were   t e s t e d   a g a i n s t   t h e   f o l l o w i n g  

i m p l a n t e d   t u m o r s :  

3B131  =  B1-B16   m e l a n o c a r c i n o m a  

3LE31  =  L E - L - 1 2 1 0   l y m p h o i d   l e u k e m i a  

3MBG5  =  MB-MX-1  mammary  c a r c i n o m a   x e n o g r a f t  

3PS31  =  P S - P - 3 8 8   l y m p h o c y t i c   l e u k e m i a  

3CDJ2  =  CD-CD8Fl   mammary  a d e n o c a r c i n o m a  

The  r e s u l t s   w e r e   d e t e r m i n e d   a t   T/C  (%)  v a l u e s ,   c a l c u l a t e d  

in  t e r m s   of  mean  s u r v i v a l   r a t e s   (MST) 

T/C  ( % )  =  M S T   ( t r e a t e d   a n i m a l s )  x   1 0 0  
MST  ( c o n t r o l   a n i m a l s )  

or  ( f o r   3MBG5  and  3CDJ2)  in  t e r m s   of   c h a n g e   in  t u m o r  

w e i g h t   a c c o r d i n g   to   t h e   f o l l o w i n g   p r o c e d u r e s :  

3MBG5:  On  day  0,  t u m o r   f r a g m e n t s   w i t h   a n  

a v e r a g e   d i a m e t e r   of   9-12  o c u l a r   m i c r o m e t e r   u n i t s  

(10  OMU  =  1  mm;  w e i g h t   of  f r a g m e n t   w i t h   a  l e n g t h   a n d  

w i d t h   of  10  OMU  =  0 .5   mg)  a r e   i m p l a n t e d   b e n e a t h   t h e  

r e n a l   c a p s u l e   of   a t h y m i c   m i c e .   On  day   11,  t umor   m e a s u r e -  

m e n t s   a r e   t a k e n   a g a i n .   Al l   l e n g t h   (L)  by  w i d t h   (W) 

m e a s u r e m e n t s   a r e   c o n v e r t e d   to  w e i g h t   by  t h e   f o r m u l a :  

wt.   ( m g )  =   (L  X  W  X  W) /2 .   For   p o s i t i v e   c h a n g e s   in  t e s t  

t umor   w e i g h t s   ( i . e .   mean  T.W.  on  day   1 1  -   mean  T.W.  o n  

day  0  was  p o s i t i v e ) ,   T/C  v a l u e s   a r e   c a l c u l a t e d   f rom  t h e  



t e s t   t u m o r   w e i g h t   c h a n g e / c o n t r o l   t u m o r   w e i g h t   c h a n g e   x  1 0 0 .  

For  n e g a t i v e   c h a n g e s   in  t e s t   t u m o r   w e i g h t s   ( t u m o r s   r e g r e s s e d ) ,  

T/C  v a l u e s   a r e   c a l c u l a t e d   f rom  t h e   t e s t   t u m o r   w e i g h t   c h a n g e / -  

i n i t i a l   t e s t   t u m o r   w e i g h t   x  1 0 0 .  

3CDJ2:  On  S t a g i n g   day  and  f i n a l   e v a l u a t i o n   d a y ,  

t he   s i z e s   of  t u m o r s   of  i n d i v i d u a l   m i c e   a r e   m e a s u r e d  

a c c o r d i n g   to  t h e   f o l l o w i n g   f o r m u l a :   Wt.  ( m g )  =   (L  X  W  X  W ) / 2 .  

Change   in  t u m o r   w e i g h t   f o r   e a c h   g r o u p   i s   c a l c u l a t e d .   F o r  

p o s i t i v e   c h a n g e s   in   t e s t   t u m o r   w e i g h t s   ( i . e .   m e d i a n   T . W .  

on  f i n a l   e v a l u a t i o n   d a y  -   m e d i a n   T.W.  on  S t a g i n g   d a y ) ,  

T/C  v a l u e s   a r e   c a l c u l a t e d   f rom  t h e   t e s t   t u m o r   w e i g h t  

c h a n g e / c o n t r o l   t u m o r   w e i g h t   c h a n g e   x  100 .   For  n e g a t i v e  

c h a n g e s   in  t e s t   t u m o r   w e i g h t s   ( t u m o r s   r e g r e s s e d ) ,   T / C  

v a l u e s   a r e   c a l c u l a t e d   f rom  t h e   t e s t   t u m o r   w e i g h t   c h a n g e /  

i n i t i a l   t u m o r   w e i g h t   x  1 0 0 .  

The  t a b l e s   b e l o w   g i v e   t h e   r e s u l t s   o b t a i n e d   w i t h  

t h e   c o m p o u n d s   p e r t i n e n t   to  t h e   i n s t a n t   i n v e n t i o n .   T h e  

c o m p o u n d s   were   t e s t e d   as  s u s p e n s i o n s   in   p o l y s o r b a t e   8 0  

(Tween  80)  and  by  i n t r a p e r i t o n e a l   i n j e c t i o n   u n l e s s  

o t h e r w i s e   s t a t e d .  

I.  1 , 7 - H e p t a n e d i o l   d i s u l f a m a t e  



II  1 , 6 - H e x a n e d i o l   d i s u l f a m a t e  

I I I   1 , 8 - O c t a n e d i o l   d i s u l f a m a t e  

For   p r a c t i c e   of  t h e   i n v e n t i o n ,   t he   c o m p o u n d s  

a re   p r e p a r e d   f o r   u s e   by  i n c o r p o r a t i n g   them  in  c o n v e n t i o n a l ,  

p h a r m a c e u t i c a l l y   a c c e p t a b l e ,   d i l u e n t s ,   c a r r i e r s   o r  

e x c i p i e n t s .   For   p a r e n t e r a l   a d m i n i s t r a t i o n   ( i n t r a v e n o u s ,  

i n t r a p e r i t o n e a l ,   s u b c u t a n e o u s   or   i n t r a m u s c u l a r ) ,   t h e  

c o m p o u n d s   a r e   d i s s o l v e d   or  s u s p e n d e d   in  an  a q u e o u s   o r  

n o n - a q u e o u s   v e h i c l e .   For   o r a l   a d m i n i s t r a t i o n ,   t h e  

c o m p o u n d s   a r e   f o r m u l a t e d   in  d o s a g e   u n i t   form  as  t a b l e t s  

or  c a p s u l e s .   E x e m p l a r y   d i l u e n t s ,   c a r r i e r s   or  e x c i p i e n t s  

i n c l u d e   l a c t o s e ,   d e x t r o s e ,   s u c r o s e ,   s o r b i t o l ,   m a n n i t o l ,  

s t a r c h e s ,   gum  a c a c i a ,   c a l c i u m   p h o s p h a t e ,   m i n e r a l   o i l ,  

c o c o a   b u t t e r ,   a l g i n a t e s ,   t r a g a c a n t h ,   g e l a t i n ,   m e t h y l  

c e l l u l o s e ,   m e t h y l -   and  p r o p y l   h y d r o x y b e n z o a t e s ,   t a l c ,  

m a g n e s i u m   s t e a r a t e   and  t h e   l i k e .  



1.  A  compound   f o r   u s e   i n h i b i t i n g   t h e   g r o w t h   o f  

m a l i g n a n t   c e l l s   in  a  mammal ,   s a i d   compound   h a v i n g   t h e  

f o r m u l a  

w h e r e   n  i s   6 - 8 .  

2.  A  compound   a c c o r d i n g   to  c l a i m   1,  w h e r e i n   s a i d  

compound   i s   1 , 7 - h e p t a n e d i o l   d i s u l f a m a t e .  

3.  A  c o m p o u n d   a c c o r d i n g   to  c l a i m   1,  w h e r e i n   s a i d  

compound   i s   1 , 6 - h e x a n e d i o l   d i s u l f a m a t e .  

4.  A  c o m p o u n d   a c c o r d i n g   to   c l a i m   1,  w h e r e i n   s a i d  

compound   i s   1 , 8 - o c t a n e d i o l   d i s u l f a m a t e .  
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